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1 lnlroduciion

‘J’}Ic lkq) SImcc h’ctwork, lllEIIl~:,Cd  by tlIc J e t  ]’I’o[)ul-
siml ],almrat,ory,  usc!sltiglt I)ov~c][;lTTklystloll allllJlificrs
for s]mcccraf(  collllll~lllicatjic)ll. ‘1’lm  lmw(:r  ra(liatc(] I)y a
Il:illslllittcl at, IIarllmllics of tl]c full[lalticlltal  fucqu(nlcy
call illtcrf(,rc With other  us(!rs, dictatil)p, tllc inclusion
of ll:~lll~ollic-reject filters }Ntwcc~I tlw klystron alnl)lificr
a]i(] tlw f(wll~orll. l(l(vltif}~il)p, tlm I)owcr  lcvd  ])rodllcccl
Iy tll(: klystron at, cad]  llar)nollic  frcqumlcy is tll~w iln-
l)orta~lt  ill tllcdmip,ll  c) fllarlllollic-rcjcctf  ilters.

‘1’IIc  IIarlmltic  mm[lreIncI)t mdlml  CIIOSCII  consists  of

Il)aki])p, a IIcnlisl)}lcrical radiatiol)  lmttcrll  mcasurm[lcllt
oftllct lallslllittc~ro~ ttl)(ltf(:ccl iLcJr~l at cad)  IIarmollicfre-
qumicy o f  illtcrest.  IIy ilitcp,ratill:,  ovm tllc radiatio]l
])att(!lll,  a n d  SC[lljll~  a:t~iIISt  ~ djtll’~tbl  S@la]  t]l(!  b

tal I)ouwr  ladiatd I)y tllc k l y s t r o n  trallsltlittm at CWCII
llarlllollic frcquc[lcy  was ol)taild.

‘J’llc l)cq) SImce Ndwork  ol)c!ratcs tralmnittws  a t
lmt]l 2.1 (~llz and 7.2 GIIz. It was dccidcd  t,o lmforlrt
t,]l(:sc ltic/Lslll’(’lllcl tt,sc)ll a 2.1 ~;J]z 20 k\V C:\J1 translllit-
tm to Clil[lillatc tllc nl(x’llallical alip,lil[wllt diflicultics  of
l)clforltlillp,ll ]llltil  )lcracliatioll”  lmttcr]l  lllc:ls(lrcl[lc~~tsat
Illillil[lctcr wave f] cqucncics,  as a lllc:is(llcll~cllt, u]) to the
fourth  (41’c) IIar]llcj]]ic  }+:l.sclcsil(cl. Ad(litim)ally,  asilll-
~)lc s(raigl]t  wavq,ui(lc  run contail)i]lp, 110 bcv)ds lmtwcml
tllcklystro]l (Varian5K70SG)  a]l(lfccclllorll~  v:tsl]sc(lto
]Ililiilnim lllodc IIiixillp,.

A  systcll)~l:isclcsi~,[iccl  (Fig. I) tc)J)clfc)~~lltlIcl)cll]i-
sl)l)criml radiatio]i  ~mttell)  nlcasurcljlcmt Lllrou:}li suc-
c(xsii’c  ra(linl radiatjio~l  lmttcml Iric:is(ll[:lllcllts  usir]g  a
Icccivill:  alltclllm (stal)(lalcl-p,:lilk  rcwta]lgulal  wavcp,uiclc
f(dllo]ll). Sillcetll(:[ )()laliz:itic)l  )c)fc(ictf~:L cliatccl11l()clal
co~nlm]tntt  at, a g,ivc!) l)arli)o]Ji(:  was (Illkliowll, a scco]id
l)clllisJ)llcrical lmttcrll  lnwlsllrclncllt  was rcquird  with
tll(:lcccililip,; ~llt(’l lll[irot:~tc(l  lry90dcg,rccs.

‘1’llcl{l’systclll  (1’ig,,.  2) mial)lcd  allll)litudc  and l)lIzLw

ll~c:is(il(’ll]c:lits  t o  h II Ia(k: col I(vr  IItlj~  for eacl] ]lallllollic
of illtcr(:st. A (x)1111) g,cnmator driv(vi at a sul)lmnnolli(:
( 5 2 8 . 7 5  h(llI~) of tl,c tralmnittm c:llriw  fr(qucllcy  to
~)lmri(lc Lllc mquirc(l Wfcmllcc  frcqu(:llcy  at (:acll lltal’-
ltmlic, as WC(,II  as tfle 2.1 [;}Iz sip, [)al to mcitc tl)(: tJalIs  -

)Ililtcr.
cdi\)lZLtiOll  Of t]lCSJ’St(!lll  at(’[ldl  ll~l’l  IIOIliC  f[(XIU(’llCy

w a s  accollll)lisll(d I)v rotatillpj tllc r(w~ivillp, fecdllor]l  at,
zcliitli,  all(l l~lacitlg a  scco]id idclltica]  fc(dl]orl]  coax-
ial to tl]c t,rallslllittx:r o(ltl)ut, fc(xl. A  rcfcrcvi(’c lmwcr
lm’cl at, tllc flqlmll(y of illtcwst was tll(li illjcct(:d illt,o
Lll(:c:llil)r:(  tic)llfcc(l,  :11 L(ltll(:a llll)lit(l(l(:il l(li(::Lti()llc) ftllc
Illc:is(ll(’ll  l(!llt Systf’111 Ilotc’(1.
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3 l{mult,s

A s  a cl]cck of tflc XIIC[  lIcJd,  the i n i t i a l  II~(::LSLIICIIIOIItS  W(VC

]x!lf(ll’Ill(!{l  usittp, :1 4.2 G}IZ  Stfllldilld  p, flill 110111 at 4 4 . 3
IJ)W radiatd lmwcr. Af[cr calil)ratioli,  ltlc:i.s~lrcll~(:)lt
01](1 illtcp,ratioll  a total }mvcl of 4L.5 lnW was ol)taillc(],
rcsllltillp, ill a 2.2’% C1l’or.

h~c:lslllclllc’llts usillp, tlic klystrol] tlallslllitt(,r w e r e
]]ladc at 4.2, 6.3 al)d 8.4 Gllz.  At cncll frcqm[cy,  L]](I
al I l] j] ificr was (Jj)cratcd s[atlur[atlcd  (20 klV outjj)ut ] mu’cr)
ancl fmlow satut atimt  (1 5 li\V) aTId saturatd  with a 4.2
(;1 IZ IIot(ll filter  installed. ‘J’11(’  results  ~nay bc found ill
‘J’ill)l(’  1.

A s  cxlwct((l,  in all cases tfw llnrll]o]lic outI)ut  lCVC1
was lli:,lwr ill saturated opcmti(m  of tllc k l y s t r o n .  III
lmtfl snturatd  and unsaturated cases,  tlic third  li:iT-
ltl(~liic (6.3 ~;}lz) cxl]it)itd t$llc lowest lrld of tlic llar-
lll(~]]ics tcstd. ‘J’]](: wmwguidc  ]Iotcll filtm cxllil)itc(l aII

illscu(iml  loss of 57.5 (Ill al 4.2 G}lz, close to its slwcifi(d
w~l(lc of 60 (11 I attcliuation. ‘J’llc llip,liel IIarllmllics ~verc
also s(llmLalltially  attclluatd l)y tflc filter.

4 Condllsion

All ii~~(ll~t~ ~11(1 vmsntilc  l]l(tflo(l fol II I(ZISIII  il]p, tl](:  11:11-

l[lo])i(  ollt ])ut of Ilip,ll lmwm al[i~)lificrs  was I)rcs(v]t  (d.
‘1’IIc  Itl(tlto(l  clilttinatjcs  II)al Iy of tllc I)rol)lcllR 8sso(:i-
atul wit]] ot II(T t cx.lllliqucs for Itlcmurillp, tflc lmrllmllic
olltl)llt of llip,ll I)(Nw alnl)lifims. hl(’~lslllclllcllts of a rc])-
I(w:IIt  a t  iv(:  klystro)l  w(w discuss(d.  l{(sults ol)t  ai}lc([

}v(w  collsistult writ]] cxlwctnti(nls.

lh!f(!rc!llc(?s

[2] .]. ~. ‘]’il~l]), “A N(!w ‘J b(’lllli(]ll(> for ~luit  illl(dc  ]’(m’cr
Nl(!}lslll”(lll(  !llt” , II{lI; 7$(171  soctim)  ~ ml Alimwm  w
~y/(’(J7’{/  C?(d ~iX/l?l?@CS,  W)]. ] () ,  110. ]  ]  ,  ])1). 49(i-
505. IYov. 1962.

[i] 1). .1. l,cwis, “h’lode O)lil)lms  and Mllltiltl(de NIc:E
sur(qtl(,llt  ‘Jl:clllliqll( ’s”, II(I<  l}’clrl~(l(:li(tri<~ ()?(  A’i’i -
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[ N(quc,lcy

1.4.230 Gllz
6.345 (;}IZ
8.460 G]lz

Saturatd (1]0 f i l t e r )  I lllwat(ll:ltccl  (IK) filtcl)  I Satlll:\tcd (filt(’1) \

-33.3 dlk’ :34,8 (Illc -90.8 [llIC

-47.8 (Ilk -52.5 (IIIC < -!)1 ,4 (Ilk’

-4Q.7 (]]]C -51.4  dlk’ -8s.5 (Ilk’

‘] ’abl[! ]: l]aI’lllOlliC \)O\\W OUtl)llt,  ]CVC]S fOI’  WLlio\lS  ()])(’l”~till~  (’ol)(]itio]lS”
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